Abstract
4 tight-junction transmembrane protein occludin after incubation with cryptococcal cells (Chen 78 et al., 2003 
140
Several bacterial pathogens have been demonstrated to establish disease via clonal 141 expansion of an individual or small number of pathogens through a population "bottle-neck".
142
However, we hypothesised that this was not the case for cryptococcosis where there is 143 uncontrolled infection, as it is the growth of extracellular yeast that has been observed 144 during infection of immunocompromised hosts (4, 5, 16, 18) . Initially, we injected a 1:1 ratio of
145
GFP and mCherry-labelled cryptococci and found that single colour infections were rare.
146
Therefore, we decided to use a skewed ratio so that we could better quantify the likely hood 147 of a population "bottleneck" during the progression of cryptococcal infection. We injected a 
152
2A). Interestingly, a mixed final outcome group was not a rare occurrence (Fig. 2B) between GFP and mixed outcomes (Fig. 2D) . Furthermore, there was no relationship shown 164 between the initial ratio and final outcome ratio (Fig. 2E ), confirming our conclusion that 165 inoculum ratio did not directly determine infection outcome. An example of expected results
166
had inoculum ratio been responsible for final ratio is shown in (Fig. 2F ).
168
Cryptococcoma formation is predictive of high fungal burden outcome.
169
Examination of infection dynamics over time led to the finding that cryptoccocal masses
170
were often present before the final overwhelming infection and larval death (Fig. 3A) .
171
Indeed, a cryptococcoma was observed in every case, preceding infection by an average of 172 2 days (Fig. 3B ) and was true for GFP, mCherry and mixed infection outcomes (Fig. 3C ).
173
Since initial inoculum was not predictive of the overwhelming infection, we decided to 
186
Cryptococcal clonal expansion is more common in small blood vessels.
187
It has been demonstrated that cryptococcal cells can become mechanically trapped in small 188 blood vessels in the brain and subsequently disseminate (13). The mechanism by which 189 cryptococci disseminate in this case is unknown but has been suggested to be via 190 trancytosisis (13). We found that individual cryptococcal cells become trapped in the inter-
191
segmental vessels (ISVs) (Fig. 4A ). We quantified the distribution of cryptococcomas and
192
found that most (80.3%) were located in the smaller brain and trunk blood vessels ( Fig. 4B ).
193
As cryptococcoma formation at the start of infection is seen in the smaller blood vessels, we 
202
We observed that enlargement of the cryptococcoma over time eventually led to invasion of inside the vessel at both 2hpi and 3dpi (Fig. 5C,D 
277
typically where large cryptococcomas were observed within enlarged blood vessels.
278
Other fungal pathogens are known to cause infarcts and vasculitis in human infection 279 (19, 20 
381
-pME-Teal: 5'-GGGGACAAGTTTGTACAAAAAAGCAGGCTatggtga gcaagggcgaggag-3'
382
(gateway homology arm=bold)
383
-pME-Teal: 5'-GGGGACCACTTTGTACAAGAAAGCTGGGTActacttgt acagctcgtccatg-3'
384
385
Subsequently a Gateway LR reaction was performed combining a p5E-10xUAS, pME-Teal 
388
C. neoformans culture
389
The C. neoformans variety grubii strain KN99, its GFP-expressing derivative KN99:GFP
390
and mCherry-expressing derivative KN99:mCherry were used in this study. 
402
Zebrafish microinjection
403
An established zebrafish C. neoformans micro-injection protocol was followed (Bojarczuk 404 et al., 2016) . Zebrafish larvae were injected at 2 days post fertilisation (dpf) and 
452
Image analysis
453
Image analysis performed to measure the size of cryptococcal masses, and blood vessel 454 width was completed using NIS elements. Fluorescence intensity of GFP and mCherry C.
455
neoformans for low infection analysis was calculated using ImageJ software.
456
Statistical analysis
457
Statistical analysis was performed as described in the results and figure legends. We
458
used Graph Pad Prism 6 (v7.02) for statistical tests and plots. 
643
Cryptococcoma formation leads to uncontrolled infection. Infection of 2dpf AB larvae 644 with 25cfu of a 5:1 ratio of GFP:mCherry KN99 C. neoformans. Larvae were imaged until
